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Project Name

Catching the DriftColossug&astern Debris Field Surveg§24 [929(

Summary

This projectomprisedthe investigation of a possible debris trail, previously unsuspected, to the east
of the wreckof HMSColossusThe reasons for suspecting thasbe adebris trail are given below.

The proposed investigaticiok the form of a geophysical survegnsistingof sidescansonar and
magnetometersurveys The geophysical data was collected successfitiglysis of the data has
resulted in magnetic angide-scansonar target lists which will neddrther investigaton. Further
analysis of the geophysical datdll also be undertakeby CISMAS over the coming months and

years.

Background

Fig 1

The location of the designated
wreck site HMEolossuin St
al NBEQa w2l RXI Lat Sal-_

SAINT MARY'S

Fig 2

Site planshowing the
exposed stern oHMS
Colossus

0 10 20 30m
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The Ship

HMSColossusvas a 74gun warship built in 1787 and wrecked eleven years later on the Isles of

Scilly. She was the first warship to bear the name; five others were built over the years culminating in
an aircraft carrier launched in 1943.

Colossusvasat Naples on 28{ S LJi SY 0 S NJ w1 tojrthdayb ASlaviscglébiatiom was
2NBFYAaSR F2NJ bStazy &ammaftdwiicretiiedptaihandvoffitets¥TA £ G2y Qa 4
Colossusvere all invitedt WhenColossufeft Naples a week later for refit iBngland, shevas

OF NNEAY 3 2yS GKANR 2F {ANI 2AffAl YRd Skelalsodeft 6t S &S C
gAlUK2dzi 2yS 2F KSNI 026SNJ I yOK2NA | YR/angkaNBS 2 F K S
replace items lost at the recent battle of the Nile.

Loss
Colossuseached Scilly in December 1798 in charge of a convoy of merchant vessels. The ship was at
FYOK2NJ Ay {0 alNBEQa w2lR&a aKStGSNAy3I FNRY | aiz2N

onto shallow ground, losing her rudder and sustaining progregsiveisening damage until she
foundered with only the poop and quarterdeck above water. All but one of the 595 souls aboard

were taken off safely in small boats. The ship soon turned onto its beam ends and began to break up,
a process hastened thelfowing month when the crewf HMSFearlessvere employedBreaking up

iKS gNBO1Q

Salvage

As well as two Navy transports fullstbres and fittingsecoveredfrom Colossu# January 1799, a
greatdeal wassalvagedver the next fewyears. Guns, carriages and shot weisedby the intrepid
diver Ralph Tonkin of PenzariceAugust 1799.0thersfound more guns in 1800 and 1802. The last
salvage we know about wasdertaken by John Dean, who in 188&8overeda number of guns and
three quarters of a ton of copper from the wreck.

Rediscovery

By the twentieth century all knowledge of where the wreclCaolossusay was lost. The only clue

was a number of newspaper accounts, all stating #he had¥ R NJorfola$eBge of rocks, called

Southern VEIISQTIS £ dzNB 2 F { A NJ 2 A f tehas ypronptedmahyla@vghtuieis € 2 3 G G N
seek the wreck o€olossusThe archaeologist John Dunbar hunted for it in the 1986slid several

of the teams salvaging the wreck of tAssociationin the 1960g; all were led astray by thse

newspaper accoust Then in 1974 a team led by Roland Morris found not only evidehageck,

odzi Ffaz2 2@SNlonInnn FNIIAYSyda 2F {ANI2AffAlIYQa
The British Museum backed the excavation and the pieces of pot are now in London &tigie B

Museum Morris also found 12 guns and numerous other artefaalisof whichhe recovered. Some

1 Horatio NelsonPocockl987. P176

2Vanguardreceived one 32, one 18 and onime pound guns fronColossug Captains Log/anguard ADM51/1288
8 Salisbury & Winchester Journab July 1805. P4

4The Lost Landilohn Dunbar 1958 pp 32, 63
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werehoused in his Museum of Nautical Art in Penzance, until the contents were sold at auction in
2001/2.

Morris published his site plan and was convinced he had found the wrelo$susscattered over

an area extending some 250m with the stern at the west (where he found rudder pintles) and her

bow to the east (where he had found evidence of the galley). Howeverutigerhad beernbeaten

off many hours before the ship foundered and the evidence for the galley are\iia¥ 2 1S o6t I O1 Sy
Yl ND f STha gallep sio@ oBolossusvould have been made of iron, and would have sat on

bricks. What Morris found were probably fragments of burnt marble taken from the ruins of a Roman

villa near Naples by Sir William.

Fig 3
Roman Villa San Marco, at Stabiaet (
century BCE) near Naples.

Caldarium (the hot room of a Roman bath:
with a marble faced bath and now missin
bronze waterheater (large circular hole).

¢KS &aA0GS 3IdARS al e
several items taken by Sir William Hamiltc
that were lost in 1798 when the shif
Colossu® NNBEAY 3 (GKSY F2dzy RSNBRQ

Morris finished removing the wreckage in 1983 and the site was de designated in 1984. What Morris
had never found were any substantial pieces of the hull itself.

'Y R GKSY (KSNI&Ilofgiare Y 2 NJS X

In 2001 a large area of hull timber was discovearemte than half a kilometréo the east of the

Morris site. It became evident that this area of timber represented the port side of the ship from the
mainmast to the sterrg essentially the back half of the ship. The timbers of the hull were in
remarkable condition and some of thergs were still in place. A large piece of decorated timber

from the quarter gallery was raised, conserved and is now on display on the island of Tresco.

Changing perceptions

What is interesting is how the perception of the wreck site changed after 2001. It was now thought
that as the new site was clearly the stern, then the Morris site must have been the bows. It was still
assumed that the ship had originally foundered on kherris site to the west of the stern. The stern

5Villa San Marco, Stabiae, Bay of Napleg\arhaeologicalGuide, Keppie 2009 p14%aths whose caldarium wdeeated by a bronze
water-i I Y1 ALANRGSR k& o6& {ANI2AEEALY 1 FYAfdG2y LyR t2ad Ay (KS gNBC
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section was thought to have drifted east some 500m, shedding material along a debris trail as it went
¢ but did it?

CISMAS undertook a lottefynded survey of th&Colossuslebris field in 2004/5. The aim was to

map the debris from the wreck and determine its extent. A magnetometer survey of the area
between the two sites had been produced by the ADU. This was extended by CISMAS and the most
promising targets were all dived and recorddthe survey did not extend far to the east of the stern
site. It indicaed a trail of material between the two sites, but also found debris to the south and east
of the stern site. This &s the genesis of growing doubts: at which of the two sites had the ship

foundered?

o /—A—\.
5
i ¢
O
. i
N——]
< KEY
SOUTHWARD WELL
0 Iron object
O Iron shot
A Copper sheathing
&  Copper alloy
Lead
\L Anchor
+  Timber
¢  Ceramic
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5 ol = [l
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(w m . % L
G
it
Fig 4

Plot of the debris discovered in the 2005 CISMAS debris field survey (not all the material found wasltresn)s

8 HMS Colossus Debris Field Sur2695. Download at www.cismas.org.uk
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Fig 5

Fig 6
Plan showing the areeovered by the CISMAS debris field survey 2005. The designated area is
600m in diameter
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Extensive diver searches undertaken to the east of the stern site in 2017 revealed a wealth of ship
fittings whose locationvas puzzlingA theory thatColossusad originally foundered some 30 metres
to the east of the stern site was proposedbut although this theory explained numerous anomalies,
it could not be provert

¢tKS dSadAyYyz2ye 2F W2KyYy 5SIyQa ¢SA3IKI
Two substantial lead weights were located2017 Their importance was not at first realised.

Eventually they were recognised as exactly the type of weights John Dean used in his early diving
equipment. What causeldim to jettison or lose his weights is not recorded, but they remained as

testimony to exactly which site he had been diving on when he recovered iron cannon and copper
sheathing in 1833. k & NI O 2 dafnSéuarchied fbr énd Wuickly found the wreck @ff 2 & & dza Q @
Thiswould only have beepossible becausesit was then only 35 years since she was lost, there

were still plenty of islanders who remembered where the wreck was. This demonstrates that the
stern,where John Dean lost his weights, was whereGmossusriginallyfoundered and that the

Wo2g aAiSQ Aa Ay TFLFEOOG 2yteée LINILG 2F GKS RSoNRa 4N

Fg 7
Right¢ the Dean helmet and dress as illustrated in 1.8A@te the weight
suspended from the helmet by two ropes. Abayene of the lead weights
(C10.15) recovered from near the stern@dlossus

Why does this matter?

This haghanged the centre of gravity for the site. Previously we thought of the old Morris site as

where the ship hadoundered, andhus the origin of all the wreck material. The debris field which

exists to the west of the stern site wdsk 2 dzZ3 K (2 KI @S 1ttt 06SSy WiN} @St
Now we know thaColossu¥ 2 dzy RSNBR 4 GKS WaidSNy aiaasSqQ ryR (K
small parts of the wreck which had broken off and been carried west by the tide from where the ship

was lost.This explains why he found no large structymialces But while the tidal flow is westwards

on the ebb, on the floodide it is towardghe east. So how much wreckage went east?

"HMSColossa The Wrecking Project 2017. Download at www.cismas.org.uk
8 The Infernal DiveBevan, 2010, p. 90
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The Historic Evidence

Shortly after the wreck ofolossusan anxious Sir Williamade enquiries as to whether any of his

ancient Greek pottery coulde sdvaged. The following extrads from a letter written in November

1799F NP Y al 22NJ . 26Sy 002YYI YRSHR2FAMNKSAf O ANYQRAYS
The Colossus being, as is generally thought here, in a very weak state, broke up uncommonly soon after
AOGNR LAY 2y GKS NROl&d® ¢KS LIS2LX S 2F {d al NIAYyQa
among the rest those described to themas SitW.YAf 62y Qad® ¢KSe& FaaSNI GKIGz
adzNNI 8Qa FyR Y& SINySad AyedzyyOtArzyazr (GKSe& dzaSR (K
sea running very high and the wind blowing a storm, they found it impossible to lift the packaigas
were very large into their boats. They then tried to disengage the contents. Unfortunately, in this also
GKS8 FTFIAfSR® ¢KSANI a2t SYy RSOfINFdGA2Y G2 YS Aaz A
canvass cases, several large piecesof mdstdzéi A Fdzf t @ LI AyGiSR Oft2YSQ 6iGKS vy
KSNBOT Wodzi GKFGT 2y GKSANI GNBEAY3 (G2 tAFH GKSYZ 6
used in joining them, a single piece could not be taken into the boat, each giving way in thisifikan
$SG R2dZAKQ

al22N) . 2¢Sy 32Sa 2y G2 ale OGKIFaG Fy20KSNJ ONI 4GS K&

least ten of the potdad beerrecovered whole and purchased from the islanders on behalf of Sir

William. There were eight crates of pottery abo&dlossusFrom the vessel count made by the BM
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of the pottery recovered by Morris, geemghat at least three of the crates went west and lodged in
a gulley where Morris found and recovered them. Several more ¢rafest from the one washed
dzLJ I G { dvenadadildnd wefe &een at Crow Sound. This all demonstrates ti@dlassus
broke up, wreckage went west on the ebb tide, where Morris later recoverech of it. But some
went east on the flood tide how muchwaits to be found?

Project Aims

To establish the presence and extent of an eastern debris field.

The reasons for suspecting there might be an eastern debrisdielgbt out above If aneastern
debris field exists it wouldhange the extent and focus of the site amduld have implications for
how the site is managed arndvestigatedn the future.

A better understanding of thedispersal of wreck material

The western debris field extends fabout600 metres to the southvest of the stern sitg it has
been investigated and known about for over 20 ye&i® can expect the eastern debris field to
extend a similar distance to the norgrast of the sternThere are still significant parts Gblossus
which have never been found (such as the keel, deadywsatie of thegunsandthe ballast). The
eastern debris fielthas the potential to contaisome of these missing items.

Enable future volunteer engagement with this site

Thegeophysicasurvey idikely to produce a list of potential targets which will then need to be
investigated and recorded. ThislMprovide a meaningful task to encourage continued participation
of CISMAS and other volunteers in the archaeology ofttégrom September 204.

Provide experience for future practitioners

The provision of alace for astudenton the teamwill providepractical experience in marine
geophysical survey for one person. There will also be provision for two volunteers from CISMAS to
join the team thus maintaining the link between volunteers and the investigation of this site (These
volunteerswill be Kevin Camidge & Nick Sodergren)
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Fieldwork

The potential eastern debris field covers a large area of seabed. The most economical method of
investigating this area was deemed to be a geophysical survey of the seabed to the north east of the
Colossusvreck site. We decided to use a combinatiorsiofe-scansonar and magnetometer survey

to search for debris from the wreck. The choiceiolescansonar rather than multibeam was
engendered by the nature of the known western debris field, which consists of relatively small items
of debris lying flat onhte seabed. Previous work on this site has demonstrateddititscansonar is

better able to detect this type of material than multibeam survey. The addition of the magnetometer
allows the identification of ferrous material even if there is no seabed profile.

The fieldwork wasindertaken between 2@7" of April 2024 by a team of six people (five survey and
one charter boat skipper). The survey iegby Mark James of MSDS Marine, assisted and
understudied bysponsored interfakad 2 N S NB NX)aMaitirLDlaINES. ¥ he findhéee

members of the team were CISMAS volunte&esvin CamidgeSharon Austiand Nick Sodergren
whosetask was to provide the deck crew and dogsbody elemehthe survey.

Themonth leading up to the survey wergharacterisedy stormswhich closely followed one
another through the south west of England. The weather miraculously cleared just before we set off
for Scilly and we enjoyed almost perfect survey conditionsrfost of our stay in the islands

Tresco

Fig9
A viewacross the survey area (looking south) with the islands of Samson, Bryher and Tresco in the background
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Survey Areas

Q

Q Ny o
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Colossus I
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Fig10
The location of the survey areas AB, C and D (shown in gidet® that survey area D partly overlaps area iz
blue circle shows the location of the main stern wreckasathe centre of the 2001 designated area)

The original plamvasto conductthe survey in four separate survey areas B, C and [Bee Catching

the Drift Project Design, 2023). As the weather at the beginning of the survey was partical@gy,

we decided to take advantage of the good conditions and amalgamated the first two surveyfareas
and B. This had the advantage of halving the number of times the vessel had to turn around at the
end of each survey linGhe shape of survey area C was altered to take account of some very shallow

and weedy seabedinally,it was decided to move survey area D so that it covered the western
debris fieldg as there was ndigh-quality sidescansonar data for that aredt hadthe potential to
indicate further as yet undiscoveredebris
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Equipment

The survey equipmenvasprovided by MSDS Marine as a donation in kind to the project. MSDS
Marine hasundertaken numerous marine geophysical surveys on historic wrecks a@dgdraven
track record in this field. The surveyasconducted fronthe Isles of Scilly charters bd&estreffig

23, an 11m fishing charter boat previously useddarvey work by Plymouth Universigkippered by
' RFY a2Nliz2zy 2F {4 alNIAyQao

Fig 11

The survey equipment on

GKS ljdzr& +4 {d al NBQA
harbour, awaiting transport

2 {G alNIAyQa

Sidescansonar

A CMax CMXside-scansonarwasused for the surveywhichwasconducted at 325 kHz with a port
and starboard range of 50m. With these settings the system has a lateral resolution of 28mm.

area around the wreck itself was surveyadhe higher resolution of 780 kHz with a range of 25m
port and starboardSurvey lines were 25m apaexcept in are&Cwhere they were 40m apart.

Fig12
The GMax CM2 towfish
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Magnetometer

A Marine Magnetics SeaSPY2 marine magnetometas used for the survey. The SeaSPY2 is an
Overhauser typenagnetometer with aefreshrate of 4HzThisrate enablesa reading approximately
every0.5m at a survey speed of 4 knothe magnetometerwasdeployed along the sanmsurveylines

as theside-scansonar,(25m spacingxcept in aredCwhere they were 40m apart)

Fig13
TheMarine Magnetics SeaSP¥#fish

Position fixing

The vessel positiowasprovided by aCSl wireless DGPS Meith arefreshrate of 10 HzThHs can
achieve éhorizontal accuracy of 0.6nThe positions of theidescansonar and magnetometewxere
calculated using layback in relationttee tow points. Positional dataasrecorded directly within
the side-scansonar and magnetometer data.

Power supply
Powerwasprovided from a lithium 240v power banthe magnetometer was powered by a 12v lead
acid battery

A more detailed survey methodology is presented in appendix |

Fig ¥

View from thestem of the
survey vessel. The
magnetometer is on the
port side and the sidscan
sonar on the starboard side
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Methods

Theside-scanand magnetometer data were collects@multaneously Each instrument was towed
behind the boat (magnetometer on thgort side,side-scanon the starboardside). Taaffecta further
separation of the two instrumentshe magnetometer was deployed with a larger layback (more
cable out) than theside-scan The actual amount of layback for each instrument was determined by
the speed of the boat, tidal current and depth of water. Deployment, laylbaakstmentand

retrieval were managed by the tw&€€ISMASolunteerdeck handsNick Sodergren and Kevin
Camidge.

Recording of the data was managed on two laptop computers by the survey manager Mark James
and the survey assistant Martin Desi The survey assistant also recorded all the data pertaining to
each run lineon the standard CISMAS geophysicssheef whichmakes theanalysis of the data
mucheasier. An example of thigeophysics logheetis shown in appendix Il.

Results

Magnetometer

The magnetic data collected included the magnetic field strength, GPS positiortiavestamp The
GPS position was corrected for layback and lateral displacement (relative to tten@@R&ag by
MSDS in post processing. The data is staeflain text CSVh separate files for each runline of a
search areaThis data can be readily accessed without expensive proprietary software.

Selection of the magnetometer targets was made by CISMAS members Kevin Camidge and Nick
Sodergren assisted by Martin Davies. There is some scope for further analysis of this data, in
particular the smaller anomalies (<5nT) which have currently beeagéisded

The magnetic targets were chosbw plottingthe measured magnetic field strength as a time series
graph in Microsoft Excel. The advantage of using this ntbihthat, asthe software is widely
available all members of the team can get involved in target selectiWhen viewingarun lineof

data as a time series graph the anomalies are immediately apparent to any obgemeenalieswvith

an amplitude of less than 5 Hhave been largely omitted from the magnetic target list for the
moment However, past experience has shown that important material can be identifiedrijul
examination of these subnT anomalies.

A total of 228 magnetic anomalies were selected0 in area AB, 64 in area C and 24 in arésohe

of these will be the samanomaliegregistering on adjacent run liseA handful of these anomalies

were caused by iron objects on the seabed which we already know about. A simplified version of the
magnetictargetlist is reproduced in appendi¥.l

9 Comma Segrated Values
10Nandesla(nT)is a unit of magnetic flux densijty nT = 1€ tesla
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AB38
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18380

AB38_1 AB38_2
AR360
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48340
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Fig15
An example time series plon this casdor runline AB38, the two magnetic anomalies chosen as targets AB38_1
(105nT dipoleand AB38_Z9nT positive spikeshown above.

—
0 500 1000 m

St MARY'S

Fig16
A plotshowing the distribution of thenagnetic targets selected in search area AB. The grey circle (150m in diameter)
represents the area of the stern wreckageGiflossusSearch area AB was 1845m x 860m
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Where magnetic anomalies appear close together on adjacent run thiegs mayoriginate fromthe
same object (or group of objects) on the seabed. Tlasmmalieshave all been noted in the target
list in appendixV. Similarly where side-scansonar targets are close to magnetic anomalies this
indicates that the relevandide scantarget is probably composed of iron. This applies to 19 of the
side-scantargets selected by Mark James (see appendfai concordances).

TRESCO

0 500 1000 m

St MARY'S

Fig 7
A plan showing the chosen magnetic targets in search area C. Search area C was 1185m x 530m

Area C was much shallower than areg With awater depthof between 4 and 7m when surveyed.
What became apparent was that tleagneticdata collected was dominated by electricity power
cablesrunning betweerthe islands of i  a I NB Q & The liid? ofthRis® po@eé catdean be
clearly seen in the anomaly plof magnetic targets shown iiig 17, whereat leastfive power cables
have beerdetected. These cables were also evident ongiue-scansonar dataAlthough 64

magnetic anomalies were chosen from the data only four of thieroutside the lines indicating a
power cable.

¢tKS Qy2A24S8SQ fS0Sta SEKAOAGSR o0& GKA& YI3IySiad RI

smaller targets exhibiting an anomaly 6fi1T. Once the initial target set has béanestigatedwe
intend to investigate some of these smaller magnetic anomalies.
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Area D was originally planned to be to the east of area C, but it was decided to move this search area
to cover the areaf the western debris field. Although thied beensearched in 208, this

investigationhad beeninformed by magnetometer data alonéAn additionakide-scansonar survey

may detect previously unknown material in the western debris field.

SAMSON

0 500 1000 m

Fig B

A plan showing the chosen magnetic targets in search area D. This area was 800m x 350m
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Side-scanSonar

0//

Fig19
Survey managevlark Jamesit work in the cabin of the survey vesgelcording the geophysical data.

The initial selection of sidscan sonar targets was made by Mark James. He chose a total of 52
targets 44 in area AB, 8 in area D and ram area C.

Our plan after initial investigation of a selection of these targets is to continualyakiate the side
scan data. Different volunteers will be trained in sgimn data appraisal and target selecti@y
refining our interpretation of the dataliving the targets then reappraising the data we will refine
our understanding of this data set. The usual workflow is data collection, target seleatramating
with Yround truthingbf a small selection of these targeWe are confident that ouunderstarding

of this data set will improve as we dive more of the targatsd develop the target selection process
for this specific area of seabgdver a number of seasons

The sidescan sonar data @re collected using the Max software Maxview. The towfish layback and
antennae offset were not input prior to data collectiaas MSDS are accustomed to adding this in
post processing. This works well, but in this case has resulted in XTF format files which cannot be
accessed without proprietary software. This is a difficulty for our collaborative and ongoing scrutiny
of the sidescan sonar data, but one whigre hope willbe resolvedshortly.
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The sidescan sonar targets (Mark James selections) are reproduced in appendix Ill, a few notable
examples are reproduced below.

©lE (@ o Clat =7 T3 53
B o | vy st apsion e o
BUndo I@ . M Qe Pingusec 15 5 Wansparency L] % 3 @ FishHeight (O
= Horizontal Zoom B 2% 5 = @ interpretation [
Redo  Show
edo o Play 4 | (ReiTme g FastasPossible .o T = s:i ® Prc o
e Playback Zoom and Tansparency o5 Processing Line Status

Two-Way Time (ms) Two-Way Time (ms)

QWD o575 10000 | as2sgs s ssamisasy |:240424 130332 Trum Renge: 43m L [

Fig 20
Sidescan sonar for runline C13 clearly showing threthefelectricity cables on the seabed

Contact_4, Potential anchor Fig 21

260312.249 E, 5535523.743 N, H: 0.18m, W: 1.84m, L: 3.38m
s P AT AT 7
-, i 7

Debris located about 190m south east
of the stern ofColossusThis target

did not register on the magnetometer
survey
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Contact_52, Potential debris P Fig 22
261800.460 E, 5535969.324 N,.H: 1.99rm, W: 1.21m, L: 1_.01m“

S5 i1 % At i Debris located some 1.5

/ ; kilometresto the north east of
the stern ofColossusThis item
did not register on the

magnetometer survey

Contact_42, Linear and angular feature - potential debris )
260469.316 E, 5535956.364 N, H: 0.15m, W: 0.54m, L: 2.25m Fig 3

Debris located 500m to the east
of the stern ofColossusThis
debris also registered on the
magnetometer surveyAB30_1 a
15nT dipolé suggestinghat
some of this debris is made of
iron
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Concordances

There are currently 19 targets which have been detected by the magnetometer andcside

surveys. These targets are very likely to contain substantial iron components, and as such are likely to
be artefacts. Three examples are illustrated beléthe concordances are recorded in the
magnetometer taget list in appendix 1V.

Contact_12, Linear features H
2'6305191.590 E, 5535598.530 N, H: 0.07m, W: 0.45m, L: 2.78m

L
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45328

A

48376

48324
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| [
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48316

48314

48312

48310

Ao ETnesxo FEE R E T L L] Quoanzuenzg Smomangn
mmmmmmmm SIR3NBERREI R SeRSRES R RANEE
mmmmmmm MEY SRR ASEERERBERa8885581

2

Fig24
The same targetletected bythe sidescan sonar (lefi1J12¢ dark, long thin object with possiblesur pit) and
on the magnetometer time series plot (righB18_1¢ 6nT positive spike

Contact_11, Potential debris i
260185:57(6 E; 5_535572."517’I\|’, Hl: 0.43m, W: 0.779: I;: 2.5/5m‘
I LA Gt S i i, Py 207 774

. ’//

7 25, e
1/ /./“,.,"’,/7,‘}'

Fig25
How the same anomaly appears on the ssb@an sonar (lefilJ11¢ dark angular object with shadow) and on
the magnetometer time series plot (rightB25_3; 8nT positive spike)
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Contact_51, Cluster of small featues - boulders?
260958.399 E, 5536527.512 N, H: 0.17m, W: 3.82m, L: 11.20n

AB3B_1

Fig26
The saméarget onthe sidescan sonar (left MJ5d cluster of objects) and on the magnetometer time series plot
(right AB38_¢ a substantial 105nT,-82 tonne mass of iron)

Student Placement

A student placemenivas advertisewffering practical experience in marine geophysical survey and
analysisThere were 22 applicants from many different countries including Belgium, Germany, Israel,
Lebanon, MaltaUK and USA.he successful applicant was Martin [2ayva protected wreck licensee

and Nautical Archaeologyociety(NAS)nstructor. CISMAS B2 F FSNBER WiNI} AySSQ LX I O
number of our previous projects where weere undertaking projects involving activities where it

can be difficult to gain practical experience (for example properly recorded underwater excavation).

Conclusion

Now that the geophysical data abeen successfully collectgitlremains only to put it to use.

CISMAS will be visiting the site this September and will begin investigation of the geophysical targets.
This process will probably take some time to complatelwe hopeit will provide a projecto
engageCISMAS volunteers for many years to come.
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Volunteer Accounts

The CISMAS volunteers are all encouraged to contribute to the project report. Their accounts
illustrate how rewarding community archaeology can be, and show that there are many different
ways of appreciating and contributing to our rich archaeologicatdmgpzi

Pulling Strings(Nick Sodergreh

With no experience of working witside-scansonar or magnetometer equipment, | was intrigued to
see what lg ahead when | volunteered to assist with this marine geophysics prdjeqirepare

myself a bit beforehand, | read material on developing magnetometer techniques (previously
published on the CISMAS website) and this gave me a better understanding of this equipment and
the terminology that | could expect to hear from the exjgeirt our crew.

ae NRtS grla I 3ISYSNIft WRSOIKIYRQ (8L LRaAlAz2y:
magnetometer andgide-scansonar equipment over the stern of the boat. Both pieces of equipment

were towed behind the boat by their respective insulated cables, which | understood had an inner

structural core to withstand the strain of towing. These cables were attached to edbh dfio

A0SNY LkRaita ogAGK I W KAOF3I2 ANARLIQE | YSGlt OfF YL
design.

Fig27
Nick recovers the
magnetometer tow fish to the

boat.

Drone photo by Martin Dags
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| learned that thesidescana 2 Y NJ | YR YIF 3y Si2YSUiSNI Wi26FAAKQ ySSt
separation from each other, in order to prevent distortion of their data collection. This was achieved

by having them towed from opposite corners of the stern, but also by setting the magnetome

cable much longer that theide-scansonar cable, so that the magnetometer was always being towed
FAZNIKSNJ 0 SKAYR (GKS o62Fdd ¢KS RAaGHYyOS FTNRY (GKS 3
Data from both pieces of equipment would be recorded in conjunction with a GPS position (which

was being fixed by a dedicated antenna attached to the top of the cabin). In order for the correct GPS
position to be ascribed to the actual position of thidescansonar and magnetometer, it was

essential to factor in the layback distances for both pieces of kit too. With this in mind, both cables

were marked with coloured tape, in 5 metre increments. This enabled me to accurately pay out the

right amount of chle to achieve the layback stipulated by the surveyors.

Once | had deployed both pieces of equipment into the water with the correct laybacks, the boat

skipper had the unenviable task of steering straight courses along dozenslofpmBS SR WNXzy f Ay S
the appropriatespeedto gather the best quality of data, whilst not allowing the towed equipment to

collide with features on the seabed. At the end of each runline, the skipper would make a wide turn

and line up for the next run. This could allow the equipment to sink asvitesl down during the

turns, so | wald need to stand ready at the stern and haul in some cable if required.

Occasionally it was also necessary for me to retrievesithescansonar (which operated at a much
2SN WHE GAGAdZRSQ (KIFYy GKS YFkdytanagchdiat®mMdd Ay 0SS
seaweed which would impair the data quality.

We were blessed with quite flat sea conditions for our survey, which made launching and recovering
0KS KSI@e SldZALYSYd FNRBY | avrtt AG§SNy LXFGF2NY
would have been more challenging!

Missing The Boat (Sharon Austin)

| had been tasked with taking photographs of the survey in progress. Astauggif amateur
photographer] am always up for a challenge and this project presented me with one.

The evenings were spent studying the charts and conferring with the team as to the area where they
would be surveying the following day order to choose a suitable vantage poamt landwith
sufficientelevation. My plan did not always work out and | missed the survey boat on several
occasions and one day | even had wirenglens for the required task.

| took advantage o4 return trip fromTresco to St Marys on the intésland boatfo capture images
of the survey in actiora fortunate opportunity indeed.

With my camera being digital | was able to manage with the constantly changing light conditions and

GAUK Y& WOANRAY3 fSyaqQ L &adzOOSSRSR Ay | FS¢ LX S|
considerable distance awa#s usual | thoroughly enjoyed taking part in the project.
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Fig28
Survey underway in area AB. Photo by Sharon Austin
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Learning CurvgMartin Davieg

Fig29

Martin Daves overseeing
data collection orboard
Kestrel

LiQa y20 SOSNEB RIFe GKIG e2dz 3SG (2 aldne2f@it | LINE LIS

so pleasd when | was told that | had the place to help and get involved with the survey of the
Colossus.

Just like divingthere is lots of heavy equipment in boxeand this all had to be transported over to

the islandsinitially by ferry and then by our survey boat for the week. Mark James headed up the
survey and he was to be my mentor for the week. Mark has done many surveys, and he has a good
knowledge of the equipment and the software. After initial setup and phmggiverything together a

few hours later we were able to begin some test runs with our skipper Adam, who knew his boat well
and once he understood what heeded to do, helmed his boat and the survey gear in some
remarkably straight lines. Our equipme(at GMAXside-scansonar system and SeaSPY

magnetometer, a couple of laptops and power sour@sng with a DGB&ll came together to

begin generatig Hottom dateQ
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We were blessed with some unusually calm weather in the area where Colosthisisade the
data acquisition much easier thanwould have been witla strong windMark James had already
programmed into the @/ax softwarethe four new areagboxes) going beyond the wreck itself and
focusing on areas that had not been looked at before.

Whatwas very apparent is that to collect the data you need a small teaoouple of deck hands a
good skipper and a surveyor to run the jadtl these elements must function as one once the survey
gets underway. | wasleasedto be involved and eventually controlling the running of the lines once
the survey gobn the way It was a real handsn experience, one that | hope | can utilise again in the
near future.

There was a lot of concentration requirgdcusing on the laptop screens and recording the lines of
data individually from botlside-scanand magnetometer at the same time and making sure that all
the lines were covered so that we had 1ff€rcent coverage of the area. There was also a
requirement to make a note of anything interesting seen on either of the scredrether that be a
strongermagnetometertarget or an interesting shapeom the side-scan | found this parwvery
interesting to see the picture of the seabed revealed bit by bit. The whole bunch of data files would
eventually be combined into one large file using a proprietary piece of software called Sonarwiz.

Our deck hands Nick and Kevin worked hard deploying and retracting the cables as refsracs

all controlled by the speed of the boat and the depth of the waldre dtimate aim was to get the

sonar as close as possible to the sealted not soclose that the very expensiwide-scansnagged

anything sticking up. Not only would that be very costly in damage to the probeuld ruin the rest

of the data acquisition. So, | have learnt that this is part of the skill of the survayaintaining the

sonar at the optimum height above the seabed whilst keeping an eye on the seabed adipiting

the boat speed for best data acquisition, and changing the layback for the probes if necessary. Lots to
think about when the topology is not just a flat seabed!

This was a great opportunity and learning experience for myself and | thank Kevin Camidge and
Historic England for that, and | really hope that | can put into practice some of the skills and
techniques that were used on the survey soon.
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Appendix I- Data collection methodology (Mark James)

Data collection

The survey was conducted by MSDS Marine Ltd (MSDS Marine) and Cornwall and Isles of Scilly
Maritime Archaeolog Society (CISMAS) betweerf'2pril and 24 April 2024. The survey spread
consisted ofide-scansonar (SSS) andagnetometer and comprised 97.8 line kilometres (Ikm) of
data.

The SSS amdagnetometer were towed behind the vessel, the SSS from the starboard stern post,
and themagnetometer from the port stern post. Survey operations were conducted #estel, a
vessel of opportunity based on St Martins, and mobilised for survey operations.

Survey operations were undertaken within the extents of four-geéined survey areas (A, B, C, and
D). The combined area of the four survey areas totalled c. 2?23dfiwhichc. 0.04 kmi(c. 1.7%)
could notbe surveyed due to upstanding features or shallow water.

The SSS andagnetometer data wereollected concurrently t@ pre-defined line plarof 25 m, with
the exception of Area C to the northwest which was collected at 40 m. The survey lines were
followed by the vessel master with the use of a secondary monitor positioned at the helm. Where
lines deviated to an extent where 200% coverage wawldbe achievedthey were rerun.

The range of the SSS was set to 50 m, thus ensuring that 200% coverage (including the nadir) was
achieved. The SSS survey was predominantly undertaken at 325 kHz, which provides an optimal
combination of range and resolution, and the data from which is $esceptible to noise. An altitude

of less than 10% of the range was aimed for across the survey areas, but took into consideration
seabed topography along the length of the survey lines.riiagnetometer data were collected at a
frequency of 4 Hz (foueadings every second), and an altitude of less than 10 m was aimed for,
again taking into consideration the topography along the length of the survey lines.

The equipment specification is presentedTiablel below.

Sensor Manufacturer Model Frequency
SidescanSonar CMAX CMm2 325/780 kHz
Magnetometer Marine Magnetics SeaSPY2 4 Hz sample rate

Tablel: Geophysical sensor specifications
The data were collected to apecification appropriate to achieve the following interpretation
requirements:

Sidescansonar: ensonification of anomalies > 0.5 m
Magnetometer: 5.0 nT threshold for anomaly picking

Positioning
All data were collected with reference to the World Geodetic System 1984 (WGS84) datum and
Universal Transverse Mercator (UTM) Zone 30 North projection (WGS84 Z30N).

The SSS amdagnetometer were positioned using layback calculations. The calculation of layback
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involve the measurement of the x,y offset between the tow point and the GNSS antenna, and the
amount of tow cable out. The layback, and therefore the sensor position, is calculated by the
processing software used. Whilst there are inherent inaccuracies with the use of layback calculations,
including the impacts of speed, current direction, etceasonable approximation of position can be
achieved. The accuracy of the positions can be further increased through the identification of the
same anomaly on mutile lines of data. GNSS data were collected at 1 Hz (one reading every
second).

During post processing, visible features (such as cables spanning multiple lines) correlated well across
lines, and within thenagnetometer data. The positioning error is estimated at2thm.

Surface position sensors specifications are detailed belovalie2 below.

Sensor Manufacturer Accuracy

GNSS CSI Wireless DGPS Max <1.0m

Table2: Position sensor specifications

Data collection software

The SSS were collected using CMAX MaxView software, the data were collected in .CM2 format, and
exported in the industry standard format .xtf. The data weodected without the application of

layback as MaxView does not allow the alteration of layback during post processing and it is likely
adjustments would need to be made during post processing. Layback corrections were made in Moga
Seaview. MaxView wassal used for survey navigation.

Themagnetometer data were collected using Marine Magnetics BOB software, and exported as
comma delimited text files (.csv)

Data quality and limitations

SidescanSonar (SSS)

The SSS data achieved 200% coverage across 98.3% of the survegharssamairder were not able

to be surveyed due to upstanding features, or shallow water. The data collected at 325 kHz were
generally of good quality and free from interference, however in areas the assessment was
hampered by the presence of geological features whichatzscure small features. Typically, this is
mitigated through the collection of 200% coverage SSS data, ensuring that the seabed is ensonified
from two directions.

The data collected at 780 kHz (only over the wreck) were of good quality but regular interference
was noted, likely due to vessel engine.

Magnetometer

Magnetometer data were collected along the same lines, and areas, as the SSS data and therefore
have the same limitations in terms of coverage. Overall, the data were of good quality, with noise
largely not exceeding +2 nT, and the data were suitable ientify anomalies with a peato-peak
amplitude of 5.0 nT. The altitude of c. 10 m (although less in areas) will increasénihim object
detection (MOD) size under the sensor, which in turn increase with distance from the sensor.
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The seabed within the assessment area varies, and largely comprises variations of sand, silt and
gravel(The seabed form across the assessment area is characterised by broadly flat seabed, ripples,
and mega ripples). Prominent features, such as sand waves, can cause obstructions to the line of
sight of sonar data, in particular the SSS, the data from whichliected closer to the seabed.

Typically, this is mitigated through the collection of 200% coverage SSS data, ensuring that the
seabed is ensonifielom two directions. The SSS coverage of 2B00% is considered appropriate

to undertake a robust assessment.

Summary

The data collected across the extents of the survey area were of good quality overall and provided
good coverage of the seabed. The dataconsidered of an appropriate specification, coverage, and
quality, to undertake a robust archaeological assessment prior to ground truthing.

Archaeological assessment of data
The archaeological assessment of data was undertaken by qualified and experienced maritime
archaeologists with a background in geophysical data acquisition, processing, and interpretation.

SidescanSonar

SSS is considered the best tool for the identification of anthropogenic anomalies on the seabed due
to its ability to ensonify small featureand as such forms the basis of any archaeological assessment
of data. SSS data in .xtf format were imported into Moga SeaView software, navigation and
positioning were checked and corrected where required, and optimal gains were applied to ensure
the consstent presentation of data.

Data were reviewed on a lidgy-line basis, and all anomalies of potential anthropogenic origin
identified and recorded. Records include at a minimum an image of the anomaly, dimensions, and a
description.

Following assessment of the individual lines, a mosaic was createdgautif® exported to allow for
the checking of positional accuracy and to identify the extents of any anomalies that may have
extended past the limits of individual lines.

Magnetometer

Magnetometer data indicate the presence of ferrous, and thus usually anthropogenic, material both
on and under the seabed. Where possible, magnetic anomalies were correlated with anomalies
visible on the seabed.

Magnetometry data ascsv files were imported into Moga SeaView 5.2.80 software where the data

wereda Y220 KSRZ YR || Wol aStAySQ ARSYUGUAFASR YR NBY:
whilst taking into account geological variations in the data.

Magnetic anomalies identified within the data had the position, amplitude and dimensions recorded,

and a calculation of ferrous mass was undertaken. The data were gridded to visually identify areas

where the distribution of anomalies may represent a witksature such as a buried but dispersed

wreck, or modern features such as buried cable or chain.
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Combined assessment

Following the assessment of all datasets the results were imported into Geographical Information
System (GIS), and reviewed alongside each other, alongeotiffs of the SSS andagnetometer

data. The concurrent review allows the amalgamation of duplicate anomalies, the assessment of the
wider context, and an understanding of the extents of a feature that may be partially buried or span
across two or more lines of data.

The interpretation of geophysical and hydrographic data is, by its very nature, subjective. However,
with experience and by analysing the form, size, and characteristics of an anomaly, a reasonable
degree of certainty as to the origin of an anomaly carabtleieved.

Measurements can be taken in most data processing software, and whilst largely accurate,
discrepancies can be noted due to a number of factors. Where there is uncertainty as to the potential
of an anomaly, or its origin, a precautionary approach is alnaken.

It should be noted that there may be instances where an anomaly may exist on the seabed but not
be visible in the geophysical data. This may be dutsteeing covered by sediment or obscured
from the line of sight of the sonar
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Appendix llg Survey Log Sheet
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An example of the CISMAS survey log sheets used to record the parameters for each of the run lines
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Appendix Illg SidescanSonar Targets (Mark James)
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